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Gender disparities and positioning in collaborative hospitality and tourism research  

Abstract 

Purpose: To explore gender disparities in the production of tourism knowledge with particular 

reference to academic journals. 

Design/methodology/approach: Authorship and co-authorship analyses were conducted of data 

extracted from articles and research notes published between 1965 and 2016 in 25 hospitality and 

tourism journals.  

Findings: Gender imbalances are evident in the production of knowledge, though the disparities 

appear to be decreasing. While heterophilic research collaborations (those between men and 

women) show some evidence of higher productivity, homophilic collaborations (between males) 

have greater impact. The findings highlight gender imbalances in international collaborations, in 

SSCI listed journals, in first authoring, and by country. There is evidence of higher collaborative 

levels amongst male authors and the differences have increased over time. The positioning of men 

and women within tourism scholarly networks shows no marked differences. 

 Practical Implications: This data-driven analysis provides decision-makers and policymakers 

with evidence to support well targeted programs that advance female contributions in hospitality 

and tourism research collaborations. For example, senior academics and University 

administrators might offer support for female researchers to become more actively involved in 

hospitality and tourism research groups and projects. Universities or schools might also seek to 

encourage collaborations between male and female researchers in their performance indicators. 

Originality/Value: This study is one of the first to examine gender disparities and positioning in 

collaborative hospitality and tourism research.  
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Introduction 

This study explores the evolution of research collaboration networks in the hospitality and 

tourism literature based on gender. Many previous studies have described the authorship and co-

authorship structures that are prevalent in hospitality and tourism (Benckendorff, 2010; Hu and 

Racherla, 2008; Ye et al., 2013; Ye et al., 2012). However, only one study has addressed 

authorship structure in the context of gender (Nunkoo et al., 2017). Drawing upon author 

contributions to Annual of Tourism Research, the investigation noted an increase in the proportion 

of female authorships, and that women authored more papers using qualitative research methods. 

Despite such valuable insights, previous related studies have drawn upon limited sample sizes and 

time spans, and gender has been deployed primarily to examine either the maturity and/or the 

sophistication of collaborations. If researchers, practitioners, and policy makers are to design 

policies that provide better motivation for scholars to collaborate effectively, they will need a 

stronger evidential base on the role of gender in networks. The present study addresses the gap by 

exploring and evaluating the growth and evolution of collaboration structures based on gender, 

with a view to understanding the maturity level of hospitality and tourism research through a) 

evaluating authorship structures in hospitality and tourism research by gender over time, b) 

examining national and international collaborations by gender, c) determining gender-based 

productivity in the leading journals, d) highlighting co-authorship network positioning by gender 

and e) presenting a visualization of gender-based co-authorship networks over time. 

Twenty-five leading hospitality and tourism journals were selected for review. These 

publications had the highest impact factors at the time of evaluation (Impact Factor- Journal of 

Citation Report and SCR-Scopus) or were most recognised by scholars (Gursoy and Sandstrom, 

2016). The present study addresses gender structures within the network with a view to 
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(re)formulating enhanced policies for research collaboration. To this end, the researchers 

employed a co-authorship analysis approach (Dehdarirad and Nasini, 2017). The paper is 

structured as follows. First, the authors present a literature review on research collaborations and 

gender. The second section outlines the chosen research method. This is followed by findings and 

limitations, opportunities for future research and finally conclusions.  

Literature Review 
 
Gender within Academia 

The pursuit of gender equity in research is worthwhile on philosophical grounds and also 

because enhanced female participation can address current and future demands for skilled labour. 

Women are currently and historically under-represented in research across both the public and 

private sectors (She Figures, 2012). In higher education, where the numbers of women who are 

graduating outnumber their male counterparts, only ten percent of university rectors/presidents/ 

vice-chancellors are women (She Figures, 2012). When the gender gap and positioning structures 

at research institutions are considered, a ‘pipeline-structure’ is evident that governs the path from 

Ph.D. student to professor (Saunders, 2002). The leaky pipeline is a frequently used metaphor to 

describe the fact that women are under-represented in academia (Blickenstaff, 2005). It conveys 

the idea that the proportion of women differs from one level to the next and assumes that the 

pipeline “leaks”, as female scholars leave the pipeline at various stages of their careers. For 

example, female researchers are still the subject of gender bias when it comes to passing the CV 

assessment stage during recruitment (Kassabian and Zur, 2014). Research conducted in Spain has 

shown that men are 2.5 times more likely than women within the same subject area to be promoted 

from associate to full professor, controlling for other personal, familial and professional 

characteristics (including research productivity) (UMYC, 2011).  
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The inequity extends to remuneration and there is an ongoing gender-based pay gap. 

Female scientists in the public sector within the European Union earned on average between 25% 

and 40% less than males in 2006 (O'Dorchai et al., 2009). Further, ambiguity is still commonplace 

at the decision-making level about recognising the skills and competencies of women researchers 

(Leung and Law, 2006). In practice, a great deal of evidence suggests that women’s scientific 

efforts and achievements are less recognized than those of men. This phenomenon has been 

described as the ‘Matilda Effect’ (Knobloch-Westerwick et al., 2013). A number of studies have 

found evidence of how this state of affairs produces bias against female scholars. For example, 

female scholars receive fewer citations (Knobloch-Westerwick and Glynn, 2013), less scientific 

awards and smaller grant funding relative to their male colleagues (Bornmann et al., 2007; RAND, 

2005). It has been shown that men are eight times more likely to win a scholarly award compared 

to women and almost three times more likely to win a young investigator award (Lincoln et al., 

2012).  

Researchers in the USA have shown that family formation (marriage, childbirth) has a 

disproportionally larger effect on the careers of women than of men. When considered alongside 

the under-development of family-friendly policies within universities, this accounts for the ‘talent 

leak’ between graduation and academic employment (Goulden et al., 2011). Studies and statistical 

reports have shown that women are also under-represented as knowledge leaders in the global 

academy. Such under-representation has been persistent over time and across leadership categories 

(Husu, 2013). Although overtly discriminatory practices such as separate staff common rooms no 

longer prevail, a complex range of hidden barriers remains in the shape of stereotypes and 

organisational practices that have a negative or skewing effect on the career paths of women 

scholars (Zoghbi and Greengard, 2014). The metaphor of a glass labyrinth (Smith et al., 2012), 
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describes the maze of individual, organisational and wider social barriers that women researchers 

must navigate through the course of their careers. Hence it may be observed that gender patterns 

in higher education institutions remain largely unchanged internationally, despite national and 

institutional policies and initiatives to address gender (in)equalities. It is evident that no country in 

the world has achieved an entire closing of the gender gap across health, education, employment 

or politics (World Economic Forum, 2016).  

A major focus of gender research concerns the roles, careers and representation of women 

in academia (Bagilhole and White, 2013) and hospitality and tourism scholars have devoted 

considerable attention to these topics (Munar, 2017; Jeffrey, 2017; Ek and Larson, 2017; Pritchard 

et al., 2007; Swain and Momsen, 2002). The report “Gender Gap in the Tourism Academy” 

(Munar et al., 2015) concluded that women are under-represented in senior leadership positions in 

tourism academia, and that there is an imbalance in the number and influence of women compared 

with men. Pritchard and Morgan (2017) examined gender and performance and identified gender 

inequalities on the editorial boards of 12 leading tourism journals, in the tourism professoriate of 

three countries (UK, Australia, and New Zealand) and in relation to the citation metrics for tourism 

scholars.  

Gender in the Production and Dissemination of Knowledge 

The publication and citation of scholarly work is frequently used as an indicator of 

scholarly visibility and of research quality and impact (Ward et al., 1992). The dictum “publish or 

perish” is commonly used to characterize the importance of publishing and reflects the challenge 

confronting academics around the world - the urgency to publish (L'Huillier, 2012). However, 

studies of citation patterns have raised questions about whether women's scholarly outputs are 

published and cited as frequently in academic journals as those of men and whether there are 
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gender disparities in scholarly collaborations (Zoghbi and Greengard, 2014; Smith et al., 2012). 

There appear to be more collaborations between female and female or male and male authors 

(homophily) and fewer between male and female authors (heterophily) (Badar et al., 2016). To 

subject this proposition to further scrutiny, the current authors proceed to use homophily and 

heterophily theory in order to identify the nature of collaborations in the hospitality and tourism 

field. Whilst the former emphasizes that people are “more likely to interact with individuals similar 

to themselves in respect to a variety of qualities and characteristics” (Yuan and Gay, 2006, p. 

1063), the latter concerns the greater likelihood of interactions between those that are more 

differentiated.  

Overview of Previous Studies    

 The subject of gender and of particularly of gender differences has been of interest across 

all societies that are seeking balanced contributions to organizations and systems. A large number 

of studies (Figueroa-Domecq et al., 2015; Perryman et al., 2016) have been conducted on aspects 

of gender and on gender differences. Several have examined gender in the context of authorship 

and co-authorship structures in research collaborations. Bozeman and Corley (2004) observed that 

female academics have less cosmopolitan networks. Badar et al.’s (2013) study of female 

chemistry researchers in Pakistan concluded that research collaborations contribute to enhanced 

productivity. Abramo et al., (2013) found that Italian female researchers engaged in domestic 

collaborations both within and beyond their institutions, though to a lesser extent internationally 

than their male counterparts.  

 Scharber et al., (2019) illustrated notable differences in the publication rates between 

genders for articles published in education technology journals between 2004 and 2015. They 

found that female researchers published fewer than half of the articles in the relevant publications. 
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As was noted previously, Nunkoo et al., (2017) investigated methodological choice and gender in 

the case of papers published in Annals of Tourism Research between 1990 and 2015. Although the 

proportion of female authors of articles increased from 19% in 1990 to 49% in 2015, they noted 

that males remained as leader. They also observed that female researchers have a greater 

propensity to adopt qualitative approaches. Recently, Ghiasi et al., (2018) identified gender 

inequality and collaboration patterns in Canadian nanotechnology research. They found that papers 

with female first authors have a lower citation rate than those with male first authors. A study by 

Gallardo-Gallardo et al., (2017) addressed the respective positions of males and females in 

collaboration networks related to talent management research. The foci of the present study are 

quite distinct from the coverage of previous hospitality and tourism studies by emphasizing:  

• How networks have evolved from the perspective of gender; 

• authorship and collaboration structures based on gender; 

• a larger sample and better representation of the field through the inclusion of more 

journals (25); and 

• a more extended time frame (1960–2016).  

Methodology 

Authorship and co-authorship analyses via social network analysis.  

Authorship and co-authorship analyses form part of the wider phenomenon of bibliometric 

analysis, a method that helps researchers to understand the state of the art in a given field. While 

authorship analysis deals with the author structures in the published outputs, co-authorship analysis 

identifies the social structure of a given field. Basic equations are used as suitable evaluative 

methods in the conduct of authorship analyses. However, relational methods are necessary in the 

case of co-authorship analysis and involve the deployment of approaches such as factor analyses, 
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multidimensional scales, and network analyses (Zupic and Čater, 2015, p. 439). The present study 

relies on a commonly used technique for the analysis of co-authorships - social network analysis 

(Munoz et al., 2016). The social network analysis method is used here to evaluate relationship 

networks by mapping and analysing the relationships amongst individuals, groups, departments, 

and institutions. The social network analysis approach allows researchers to investigate 

communication and collaborative mechanisms between members of scientific groupings (Serrat, 

2017, p. 41). Co-authorship network analysis shows how actors or authors are interconnected by 

displaying their collaborative outputs (Benckendorff, 2010). Researchers can identify the strength 

of ties within a network and the positioning of authors within a given community (Koseoglu, 

2016a).  

Compilation of Bibliometric Data 

Selection of database and journals. For analysis purposes, the present authors consider 

hospitality and tourism focused journals indexed in the Social Science Citation Index and Google 

Scholar’s journal metrics (h5-index). These journals were chosen primarily because of their status 

as leaders in the field, based on their impact factors (Impact Factor- Journal of Citation Report 

and SCR-Scopus) or because they are the most reputed amongst researchers (Gursoy and 

Sandstrom, 2016). The selected journals and the scope of the proposed dataset are presented in 

Table 1.  

-------------------------------- 

Insert table 1 about here 

-------------------------------- 

Extracting the articles. The researchers considered full-length articles and research notes 

as representative of the full range of journal outputs. The latter extends to articles, research notes, 
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letters, opinions and views. The designated inclusions were confined to articles and research notes 

since there is widespread acknowledgment that these constitute a type of certified knowledge 

(Ramos-Rodríguez and Ruíz-Navarro, 2004). This is because peer-review processes apply to the 

publication of both articles and research notes. Second, the authors highlight the period of 

coverage. The study was comprehensive to the end of 2016 which was chosen as the cut-off and 

no other time restrictions were imposed. All issues of the selected journals were considered. As 

can be seen in Table 1, 21,818 articles were extracted.  

Exporting bibliometric data. When conducting authorship and co-authorship analyses it 

is necessary to identify the names and affiliations of the authors that are associated with the 

outputs. In the present study a research assistant undertook manual exporting of the author names 

and affiliations from all downloaded articles into an Excel spreadsheet. 

Analysis 

In the following section the researchers explain the data cleaning, the methods to identify 

the evolution of authorship structures and research collaborations based on gender, and the choice 

of bibliometric software (BibExcel, Sitkis, SciMat). For the purposes of data cleaning, the 

researchers conducted a frequency analysis to identify authors with the same names or initials, to 

detect any misspellings during the insertion phase, and to check for spelling differences between 

author names or combinations of author names (eg. different or variable initials (Kumar and Jan, 

2013). Finally, the researchers undertook a network analysis pilot test covering all articles to 

enhance the validity and reliability of the study. This approach was consistent with previous studies 

(Koseoglu, 2016a). Any errors that were identified in the network, such as misspellings, and 

duplication of author names were manually corrected in the data file. Given the potential for 

inconsistencies in the transcription of such a magnitude of articles, the researchers applied a cut-
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off point that would contribute to explaining the gender-based evolution of authorships and co-

authorships in hospitality and tourism (Leung et al., 2017; García-Lillo et al., 2016). This 

prompted the researchers to retrieve authors from the database who had contributed at least ten co-

authored articles. To identify the relevant authorships, the researchers conducted a frequency 

analysis for all of the applicable articles before extracting the author outputs (8,751 papers) from 

the dataset (21,818). Table 1 presents the frequency and percentage of these articles across the 

complete database of 25 journals by journal. They represent 40.07% of the original database. The 

ensuing analysis included all of the authors who had contributed to the selected papers (8,751 

papers). Google and/or Researchgate were used to identify the genders of authors in the new 

database and a corresponding code was assigned.    

A network analysis approach was used because of its capacity to identify the position of 

actors within the community or field. BibExcel was chosen as the applicable bibliometric software 

since it automatically prepares data for network analysis by considering co-occurrence among 

citations (Úbeda-García and Marco-Lajara, 2016). As is presented in Figure 1, the authors adopted 

six sub-periods to demonstrate the evolution of the field (before 1992, 1992–1996, 1997–2001, 

2002–2006, 2007–2011, and 2012–2016) based on the distribution of publications by year. The 

selected periods allowed for the identification of publication patterns and trends. As noted by 

Ramos-Rodríguez and Ruíz-Navarro (2004), this approach is preferable to logging on the basis of 

periods of particular significance. 

-------------------------------- 

Insert figure 1 about here 

-------------------------------- 

Visualization 
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In the present study the authors deployed network analysis to visualize the relationships 

among authors and co-authorship analysis via network visualizations and analyses to calculate 

related metrics by using the Gephi network analysis software package.  

Findings and Opportunities for Future Research 

Gender Representations in Collaborative Articles 

Collaborations play a critical role in the creation and dissemination of research knowledge. 

The quality of articles and intellectual contribution that they make is enhanced by collaboration 

(Galegher et al., 2014). It is worth considering the nature of such collaborations, especially in the 

case of gender, given its influence on the formation of human and social capital (Buchan et al., 

2016). Previous discussions have focused on the representation and position of gender in 

collaborations (Rhoten and Pfirman, 2007). It has previously been noted that gender disparities 

persist, though the incidence of female authors in scientific articles has been increasing (West et 

al., 2013). Various studies of gender-based disparities in collaborative articles by productive 

authors in hospitality and tourism (see Table 2), have found that the percentage of contributions 

(i.e., appearances by author) of female authors (20.72%) in the first period (prior to 1992) was less 

than for male authors (79.28%). The disparity decreased marginally into the final period. The 

overall contribution of females was 33.67% versus 66.33% for males. Additionally, a change has 

been noted over time in the percentage of female and male authors who contributed on a single 

occasion. The percentage of female authors who contributed to collaborative articles only once, 

increased from 22.62% to 45.28%, while the percentage for male authors decreased slightly from 

77.38% to 54.72%. The “leaky pipeline” analogy, which has been evident in other disciplines may 

be to explain this change. This is the process by which “women disproportionately leave academia 

after graduate or postdoctoral training” (West et al., 2013, p. e66212). 
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The current study shows that the disparity between the percentage of female and male 

authors decreased from around 53% in the first period (from 76.24% to 23.76%) to around 13% in 

the last period (56.44% to 43.56%). However, it should be noted that there have been observable 

changes in these percentages since 2007. The results for the hospitality and tourism domain show 

that whilst gender disparities have decreased in the representation of authors in collaborative 

articles, disparities persist in the case of author contributions for the articles (Table 2). The findings 

show that female representation in academic journals has improved (as was previously noted by 

Nunkoo et al., (2017)). However, there are still significant gender disparities in academic 

publications. This may be attributable to the effects of social and human capital on gender in 

society, to workplace cultures within research teams and to the acquisition of credit and 

recognition, reflective of the Matilda effect (Rossiter, 1993). 

-------------------------------- 

Insert table 2 about here 

-------------------------------- 

Authorship Sequencing 

Two alternative approaches are commonly used for the sequencing of authorships within 

articles: alphabetical ordering, which is commonplace in mathematics, economics, and high energy 

physics; and contribution-based ordering (Ghiasi et al., 2018; Waltman, 2012). Recent studies 

(Clement, 2014; Waltman, 2012; West et al., 2013) have shown a significant decline in the 

incidence of alphabetical ordering and that contribution-based ordering is now widely practiced 

across many fields. West et al. (2013) highlighted the prestige that is attached to first authorships 

in contribution-based ordering, since position is considered during the processes of hiring and 

promotion. Similarly, last authors occupy prestigious positions in contribution-based ordering, 
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since the last author position is often occupied by high-ranking, principal researchers. The previous 

section suggests that examining gender to understand sequencing may reveal gender disparities 

(Ghiasi et al., 2018). Using a comprehensive sample and significant timespan, West et al. (2013) 

demonstrated that males are dominant in author positioning, even though the raw publication 

counts by gender seem relatively equal. Other studies of the medical literature (Dotson, 2011; Jagsi 

et al., 2006), found that female authors have been underrepresented in the prominent positions. 

Although gender disparities between first authorship have declined in the medical literature, 

female last authors remain underrepresented.  

Figure 2 presents the evolution of gender disparities across hospitality and tourism in the 

first and last authorship positions. Disparities are substantial for the first and last author positions 

during the first period - 54.78% and 52.21% respectively. However, it appears that the disparities 

have declined over time in the case of hospitality and tourism articles (Figure 2). Consistent with 

the findings of the previously mentioned studies, the disparity in first author positioning during 

the last period has substantially reduced (to 5.46%). However, the equivalent for the final author 

position remains large (20.71%) and has changed little over the last two periods. This may reflect 

a tendency for male principal researchers and supervisors to play a disproportionate role in the 

world of hospitality and tourism academic journals and for the persistence of the habit of including 

their names in the list of contributors.  

-------------------------------- 

Insert figure 2 about here 

-------------------------------- 

Productivity by Country/Region 
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Many countries and regions have implemented policies to minimize academic gender 

inequities. Ghiasi et al. (2018) showed how Canadian initiatives increased female participation in 

the scholarly research environment. In their global and cross-disciplinary bibliometric analysis, 

Larivière et al., (2013) identified greater gender parity in the case of countries in South America 

and Eastern Europe. The position of Eastern Europe may support the idea that countries with a 

strong socialist tradition exhibit better gender balance. Several examples had a predominance of 

females in total authorships, including Macedonia, Latvia, Ukraine, and Bosnia and Herzegovina.  

Figure 3 shows representation by gender and productivity. It shows persistent gender 

disparities in both representation and productivity in developed countries such as the USA, UK, 

Canada, and France. On the other hand, female authors are represented more frequently than males 

in developing countries or regions that include Hong Kong, Macau and Malaysia (though the 

relatively high per capita incomes prevalent in the former two should be acknowledged). The 

picture is reversed when productivity is considered. Future studies may examine the contradictory 

trends to understand the nature of collaborations in countries in Asia both developed and 

developing.  

Some anomalies are evident. The biggest gender disparity is evident in Israel. Significant 

disparities also exist across European countries, notably in the case of Austria, Portugal, Norway, 

the Netherlands, and France; Sweden and Italy are exceptions in Europe. Hong Kong shows higher 

female than male representation; however, male productivity is almost double than what applies 

to females. The only reversals of productivity disparities apply to China and Portugal, although it 

should be noted that females are represented less than males. Despite these anomalies, 

representation and productivity related gender disparities in these countries may be attributable to 

the Matilda effect, with its emphasis on female positions in society (Rossiter, 1993).     
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-------------------------------- 

Insert figure 3 about here 

-------------------------------- 

Gender Representation in Academic Journals  

Refereed scholarly journals are an important component of academic life, since 

publications are relevant for University hiring and promotion processes, as well as for funding, 

appointments, library subscriptions and the ranking of schools, countries, and scholars. This has 

led to the creation of ranking systems for academic journals, with relatively more and less 

prestigious publications. The well-known Social Science Citation Index (SSCI) ranking system is 

based on the impact factor of journals and is calculated using numbers of citations and of published 

articles. Ghiasi et al. (2018) found that “when women are listed as first authors, their papers receive 

lower citation rates than their male peers, despite having a similar number of authors and published 

in journals with higher SJR rankings.” (p. 792). The same authors attributed this to the Matilda 

effect. Consequently, the present current study proposes that female authors are less represented 

than male authors when comparing both SSCI and non-SSCI-indexed journals. Moreover, females 

are less represented as first authors than males when SSCI and non-SSCI listed journals are 

compared. The database for the present study includes seven journals not indexed in SSCI, based 

on the Journal Citation Report 2017 and 18 SSCI indexed journals. All non-SSCI journals and the 

first eight SSCI journals have been considered in order to assess any gender disparities in journal 

classification, based on the impact factors that were reported in Journal Citation Report 2017. As 

is indicated in Table 3, female authors are less represented than males when comparing all journals, 

and female authors are also less represented than males as first authors. This may reflect the lesser 
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recognition that is accorded to female authors in the academic journal environment than to their 

male counterparts.   

-------------------------------- 

Insert table 3 about here 

-------------------------------- 

The Gender Composition of Collaborative Teams 

The size and gender composition of research teams plays a critical role in the creation and 

dissemination of knowledge. The number of authors in a collaborative team is an indicator of 

intellectual contribution, quality of output, and professionalism in the field (Koseoglu, 2016a). The 

current dataset shows that many collaborative articles include two or three authors. Only 13.47% 

of articles in the current database included four or more authors. These findings are consistent with 

previous hospitality and tourism studies (Benckendorff, 2010; Leung and Law, 2006; Roberts, 

1998; Sheldon, 1991; Ye et al., 2013; Youn et al., 2011; Zhao and Ritchie, 2007).  

The gender composition in research collaborations may reflect the complexity of 

intellectual structure, since females and males have distinct styles of thinking and working. For 

example, various empirically based studies have shown the different cognitive abilities by gender. 

While women’s brains show more white matter, representing the networking of these processing 

centres, men’s brains have more grey matter, representing information processing centres related 

to cognitive ability (Rhoten and Pfirman, 2007; Rhoten, 2007). This points to the different 

behaviors and thoughts of females and males that generate distinct work styles. Hence, analyzing 

gender composition in collaborative teams helps to identify the complexity of intellectual 

contributions in the field. To analyze gender composition, the authors classified collaboration in 

the articles into those between only female authors (FF), only male authors (MM), and at least one 
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male and female (MX) author. The analysis of gender composition in collaborations demonstrates 

that MM collaborative articles have the strongest representation during the early periods; however, 

this percentage declined during the third period (1997–2001) and has continued to fall. MM 

collaborations accounted for over 60% of the outputs in the early period (before 1992) and this 

had halved to below 30% by the most recent period (2012-2016). During the same period there 

was a strong growth in MX collaborations (from about 30% to over 60%) and in FF collaborations 

(up to a more modest 10% (Figure 4)). The good news is that the scale of collaborations between 

men and women has been increasing steadily, apparently at the expense of the previously dominant 

male only collaborations.  

A further analysis was conducted to explore the composition of the MX collaborative 

articles by gender (Figure 4). The respective contributions were relatively balanced during the first 

two periods. By the third period the number of female authors in the MX collaborative articles was 

higher than for males, though gender disparities emerged during the latter two periods (Figure 4). 

This may reflect a tendency for female hospitality and tourism authors to collaborate increasingly 

with men, perhaps to acquire the social capital that is necessary to access both the formal and 

informal networks, resources, and opportunities that progress career development (Rhoten and 

Pfirman, 2007). Such approaches may be prevalent because males dominate significant or key 

positions in academia generally and also within the academic journal environment. It is worth 

noting that the data supports the receptiveness of male academics to the trend towards more 

collaborations across genders.  

-------------------------------- 

Insert figure 4 about here 

-------------------------------- 
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Articles with International Collaborations 

An increase has been observed in international scientific collaborations over recent years 

(Iefremova et al., 2016; Larivière et al., 2013; Wang et al., 2015). This has led researchers to pay 

relatively more attention to international collaborations in order to identify, understand and explain 

this trend, its implications and impacts. It has been reported that international collaborative articles 

are cited more frequently, are of higher quality, and enjoy greater visibility for their findings 

(Koseoglu, 2016b). Wagner et al., (2018) have also shown that the research which is generated 

through international collaborations is more conceptually oriented. For the preceding reasons, 

engagement in international collaborations is potentially beneficial for both male and female 

researchers. Continuing efforts to address the gender composition of international collaborations 

may be important as a potential counterweight to the local and historical forces that have shaped 

gender imbalances in the academic environment. Previous researchers have observed that female 

collaborations are less internationally oriented than their male equivalents (Larivière et al., 2013). 

It has also been noted that females are particularly marginalized within the culture and structure 

of traditional science (Rhoten and Pfirman, 2007). In the case of hospitality and tourism, there has 

been an increasing number of international collaborations in academic articles in recent years 

(Koseoglu, 2018; Okumus et al. 2019). Since hospitality and tourism is a fundamentally global 

phenomenon for which global solutions are needed, it lends itself to cross-border research 

collaborations.  

It was in light of the preceding observations, that the current researchers examined the 

gender compositions of both national and of international collaborative publications. To ensure 

full coverage, the authors classified the various articles into one of three groups: two or more 
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authors from one institution and from one country, two or more authors from at least two different 

institutions from one country, and two or more authors from two or more institutions and two or 

more countries. The analysis shows that FF collaborative articles are produced more through 

national collaborations and through a single institution (48.43%). Smaller proportions of the total 

output are produced via international collaborations (33.54% of MM and 35.36% of MX 

collaborative articles as is noted in Figure 5). The percentages of female and male authors in the 

MX internationally collaborative articles were 49.23% and 50.77%, respectively. These findings 

reflect Larivière et al.’s (2013) observation about the greater domestic-orientation of FF 

collaborations; MX international collaborations have however increased slightly over time. The 

percentage of females in MX internationally collaborative articles increased slightly and almost 

equally with male percentages during the overall period. This may indicate that the hospitality and 

tourism field is becoming better placed to generate more innovative and boundary-crossing 

research through international research collaborations because of the more balanced gender 

composition of the authorships. The gender composition finding prompts a further research 

question that draws upon the work of Wagner et al. (2018), namely how does gender composition 

affect the novelty and/or conventionality of articles?  

-------------------------------- 

Insert figure 5 about here 

-------------------------------- 

Gender Positioning in Collaborative Teams 

As was noted in the methodology section, collaborative articles within a given field 

generate co-authorship networks (Koseoglu et al., 2016). Analyzing co-authorship networks may 

explain the tendency of CS participants to collaborate, the critical actors within the community, 
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and the critical positions of actors across the community (Liu and Gan, 2018). Previous authors 

have observed that females may be more inclined towards scientific collaboration than males 

(Rhoten and Pfirman, 2007), though male authors often hold more important positions within co-

authorship networks (Ghiasi et al., 2018).  

To explore gender positioning in hospitality and tourism, this study first examined any 

gender related changes in the major components of co-authorship networks. A co-authorship 

network may be understood as a series of components, including actors who are directly or 

indirectly interconnected (González-Teruel et al., 2015). The networks that have the biggest 

component(s) connected to the largest number of actors in the network are both extensive and 

intimate (Ye et al., 2013), and include the most prolific researchers (Kretschmer, 2004). When 

gender disparities are examined in the main components of the network during the first period 

(before 1992), it is evident that the percentage of female authors (20.54%) is less than the male 

equivalent (79.45%). Though the prevalent disparity in the largest component decreased slightly 

through the last period, no significant changes were detected when the final three periods are 

considered in aggregate. This may reflect the strong structure of the largest component, and that 

males occupy strategic positions in managing the community. It is evident that females faced 

barriers to joining this component during the final two periods, thus prompting some additional 

research questions: are there barriers in place to females who want to collaborate with male 

hospitality and tourism authors? if yes, what are they? how do such barriers relate to rank or 

academic careers? and how can they be eliminated or minimized? These important questions are 

outside the scope of the present investigation.  

The second measurement for investigating gender positioning in co-authorship networks 

involves calculating the average clustering coefficient (ACC) to demonstrate “how close one 
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node’s neighbours are to being a clique. Put simply, it describes the probability that one’s friend’s 

friend is also a friend of oneself. C = 0 means that all the nodes are isolated, whereas C = 1 means 

that all the nodes are directly connected” (Ye et al., 2013, p. 58). At the individual, node, or author 

level, the clustering coefficient (CC) shows “to what extent an author is important — nodes with 

a lower CC play more important linking roles in the network” (Ghiasi et al., 2018, p. 796). The 

current analysis revealed no significant disparities between female and male authors over time (see 

Figure 6). Female authors held lower CCs than males in the first period; however, this situation 

was reversed after the second period and was carried through until the final period. In other words, 

male authors occupied more important positioning than females in the third, fourth, and fifth 

periods, though both genders occupy almost equally important positions in the final period. This 

differs from the findings of Ghiasi et al. (2018) and raises the following question: although the 

number and/or productivity of female authors is less than males in the community, how do females 

hold an almost equally important position in the network? It may emerge that the relevant 

characteristic relates to hospitality and tourism which is widely viewed as a female profession, 

albeit with a legacy of men occupying key leadership roles (Basurto-Barcia and Ricaurte-Quijano, 

2017).  

 
-------------------------------- 

Insert figure 6 about here 

-------------------------------- 

Degree centrality is the third measurement of gender positioning in co-authorship 

networks. This shows the number of a researcher’s collaborators within the network (Yan and 

Ding, 2009), and the communication activities and popularity of authors (Abbasi et al., 2011a). 

An application of degree centrality analysis (Figure 7), indicated significant divergence from the 
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conclusions of Ghiasi et al. (2018). The latter concluded that female authors commonly collaborate 

more than their male peers, based on the evidence of higher degree centrality. One parallel which 

may help to explain the results is Ghiasi et al.’s (2018) examination of Canadian initiatives to 

encourage and motivate female scientists in the nanotechnology field which they concluded had 

some beneficial results. The present analysis shows that male hospitality and tourism authors are 

on average more collaborative than females, and that the gap has increased over time. This may 

suggest a lack of initiatives to encourage female advancement within the hospitality and tourism 

scholarly field as well as some authority-related legacies.  

-------------------------------- 

Insert figure 7 about here 

-------------------------------- 

In the following section and as is reported in Figure 8, the authors present a visualization 

of the co-authorship network for all periods from 1965 to 2016. Blue nodes represent male authors 

and orange nodes represent females. These visualizations are based on the degree centrality of the 

authors. The network on the left side includes authors who have at least 20 connections. The 

network on the right side includes authors with at least 50 degrees. This visualization is based on 

the Fruchterman–Reingold algorithm which has been defined as: a “force-directed method using 

both attractive and repulsive forces in order to place the nodes of a network over a 2D or 3D space” 

(Silva et al., 2013, p. 472). As has been evidenced by Ghiasi et al. (2018), the network 

visualizations presented in the current study show that male authors are highly central in larger 

components and female authors are more central in the smaller components. The degree of 

specialization may be higher in the case of female authors. It has previously been observed that 

women have expertise in highly specialized areas, thereby prompting invitations to collaborate 
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(Ghiasi et al., 2018). The persistent centrality of males in larger components may also be 

attributable to the longer established opportunities that they have had to chair and serve on PhD 

committees. The doctoral dissertations that have been supervised by the predominantly male senior 

academics from early in the review period may for example have generated publications with a 

wider group of co-authors. 

Evidence of repeat collaborations between two male authors is more prevalent in the 

networks than the equivalent between two female authors. Repeat collaborations between one male 

and one female author are also more prevalent than between two female authors. This may reflect 

the favouring and dominance of male hospitality and tourism authors, consistent with previous 

findings about the nanotechnology field (Ghiasi et al., 2018). Female researchers may be 

attempting to connect or collaborate with central male authors in order to obtain greater acceptance 

from academic journals and to acquire greater recognition.  

-------------------------------- 

Insert figure 8 about here 

-------------------------------- 

The fourth measurement of the in-depth analysis of patterns is betweenness centrality. 

The network attributes provide an identification of those who are central to the network. A high 

betweenness score shows a hierarchical network structure, in which a single or a small number of 

nodes in the network tend to be more central, relative to others (Ying and Xiao, 2012).  Table 4 

lists the top 50 authors in the overall network with female authors displayed in bold. Based on 

the betweenness centrality score, there are only seven female contributors amongst 50 top 

authors. This highlights a small core of female contributors who have occupied central roles 

within the hospitality and tourism research environment.   
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-------------------------------- 

Insert table 4 about here 

-------------------------------- 

The existence of cliques within the overall network is the final measurement to identify 

the formation of research groups. A clique is defined as “a subgroup in which all its nodes are 

directly connected to each (while a cluster is a group of the same or similar elements gathered or 

occurring closely together)” (Abbasi et al., 2011b, p. 698). Table 5 lists the 17 strongest cliques 

across the overall network. The authors have defined a clique as including at least seven authors. 

Female authors are shown in bold. The listing indicates that male authors dominate the cliques. 

Since there will be some division of labour amongst the contributors to the collaborative work, 

including a primary decision-maker, future studies may further explore the nature of such 

collaborative inter-relationships. This will prospectively provide greater insights about how and 

why these collaborations are emerging within the hospitality and tourism field.  

-------------------------------- 

Insert table 5 about here 

-------------------------------- 

Conclusions 

This study has drawn upon publications in hospitality and tourism journals between 1965–

2016, in order to examine gender disparities in scholarly hospitality and tourism collaborations. 

The findings have generated potentially important contributions for the hospitality and tourism 

literature and for policymakers. It is the first of its kind to use authorships and co-authorships as a 

basis for investigating gender disparities within the hospitality and tourism literature. The 

following implications are proposed:  
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Theoretical Implications 

First, although the incidence has been decreasing over time, the findings show substantial 

gender imbalances in hospitality and tourism knowledge production within academic journals. 

Broader influences may be at play because of the multidisciplinary character of hospitality and 

tourism since with hospitality and tourism-focused journals including publications that are 

authored by scholars from both within and from outside the hospitality and tourism academy. 

There is a continuing need for research that will explain the effects of the multidisciplinary 

character of hospitality and tourism on gender disparities.   

Previous researchers have investigated the influence of factors such as age, gender, race, 

education, ethnicity, and values on the forms and/or structures of social network relationships (Abt 

and Knyphausen-Aufseß, 2017; Badar et al., 2016; Badar et al., 2013; Barnes et al., 2017; Gallivan 

and Ahuja, 2015; McPherson et al., 2001). The present study found that homophily collaborations 

(between female and female or male and male authors) occurred less frequently than heterophilic 

collaborations (between male and female authors) (Badar et al., 2016). Also, the heterophilic trend 

has served to increase the production of hospitality and tourism knowledge. The present authors 

have also observed that more articles were produced by heterophilic than by homophilic 

collaborations. However, the percentage (59.68%) of articles produced by heterophilic 

collaborations in non-SSCI journals was higher than the equivalent percentage in SSCI journals 

(50.68%). The evidence indicates that, while heterophilic collaborations may be more effective 

from the perspective of productivity, homophilic collaborations between male and males may have 

greater impact. However, this conclusion merits further testing with the use of more advanced 

statistical tools that can yield greater detail.  

Practical Implications 
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The study findings present decision-makers and policymakers with potentially relevant and 

data-driven analyses (Ghiasi et al., 2018). For example, the authors have shown that there is a 

smaller proportion of female contributors to SSCI journals than to their non-SSCI equivalents. 

Consequently, it is suggested that the editors of high-impact journals, in their capacity as 

gatekeepers of critical channels of knowledge dissemination, have a role to play in addressing 

gender disparities.  Noting the persistent predominance of male journal editors, they may, for 

example, encourage female researchers by extending invitations as guest editors for special issues 

and increasing their active involvement in relevant research groupsworking on invited papers. The 

study has also identified gender disparities by country and/or region. Hospitality and tourism 

policymakers may focus on formulating strategies to address persistent inequities by modelling 

what has occurred in countries and regions that exhibit lower disparities. The UK-based Women 

in Tourism network brings together both academics and industry professionals and can serve as an 

example of building networking capacities that can generate impactful research and extend beyond 

academia (Women in Tourism, 2019).   

The research findings have shown the applicability of the Matilda effect and the leaky 

pipeline theory within the hospitality and tourism academic community. Given the persistence of 

such phenomena, Universities and other research institutions may develop incentive schemes that 

cultivate and retain female academics. Universities or schools/colleges might, for example, refine 

their performance indicators to encourage collaborations between female and male researchers (in 

the way that male academics support capacity building by participating as mentors in some women 

in leadership initiatives). One potential initiative could involve additional credit for co-authored 

publications by male and female researchers in top-tier journals. Another study finding has been 

that female authors have relatively weak ties within co-authorship networks. Hospitality and 



 27 

tourism schools may respond by designing policies that strengthen diversity with a view to 

increasing productivity in knowledge creation and dissemination. Finally, the data show lower 

than average collaboration by female authors than by males, which is contrary to Ghiasi et al.’s 

(2018) conclusions. These contributors observed the opposite phenomenon in the case of 

nanotechnology. Researchers should explore why females appear to be less collaborative in 

hospitality and tourism with a view to designing appropriate and evidence based policies to guide 

academic research.  

Limitations and Prospects for Future Research 

This study has a number of limitations. First, the authors have used 25 English-language 

hospitality and tourism journals. Future studies may include a wider range of publications drawing 

from complementary knowledge domains, either in English or in other languages. Second, this 

study examined only gender disparities in collaborations that were generated by productive authors 

with at least ten co-authored articles published in the selected journals. Single authored papers 

have not been considered. Future researchers may explore gender disparities across all author 

collaborations within the environment of academic journals. Third, regarding authorship order, 

this study considered the last authorship position as an important position due to the seniority of 

the applicable authors. However, the ordering of authors may be based on total contributions. On 

this basis, the last author may have made the least contribution to the article compared with the 

principal or senior author (Ghiasi et al., 2018). Fourth, this study has adopted five-year time spans 

to identify potentially changing disparities. Future studies may consider investigating the 

evolutionary process using different time spans. Fifth, this study did not consider the effects of the 

numbers of women entering hospitality academia, or the time that it takes to be promoted from 

assistant professor to associate professor and then to full professor. It seems reasonable to assume 
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that there were relatively fewer female hospitality and tourism academics in the earlier period (e.g. 

the 1990s), compared with now. This would have resulted in fewer women to produce articles and 

also to continue into senior academic roles. Future studies may be conducted on these two issues. 

Finally, subjectivity may have played a part in how the networks have been defined and 

interpreted, leading to potential interpretative bias.  

The study findings suggest potential research opportunities. Researchers are encouraged to 

address the various questions that were posed in the results and discussion section. Second, they 

may address hospitality and tourism gender disparities by focusing on prevailing related gender 

public policies in specific countries and regions. Third, researchers may investigate network 

visualizations are changing through different periods in order to examine the structuring of clusters 

within networks around potential gender-based disparities. Fourth, it may be timely for hospitality 

and tourism researchers to give greater consideration to the impacts of papers published in top tier 

journals that go beyond academic citations, notably to the impacts and influence on industry and 

on policymaking. Research impacts are now measured in the relevant territory-wide research 

quality assessment exercises in the UK and in Hong Kong, an indicator of their growing 

importance as indicators for policymaking and research quality. Fifth, this study explored the 

structure of collaboration networks in the hospitality and tourism field based on gender. However, 

further analysis of the phenomenon is needed – researchers should make use of primary data to 

investigate the how and why of inequalities (imbalances) in scholarly collaborations. Finally, it is 

suggested that researchers can replicate the present study in the context of other disciplines or 

fields.  
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Table 1. Sample     
Selected Journals Earliest issue Latest issue # of 

articles 
# of 
articles in 
the 
sample 

% of 
articles in 
the sample 

Anatolia: An International Journal of Tourism and Hospitality Research (Anatolia) 1997- v8(3) 2016-v27(4) 427 137 32.08 
Asia Pacific Journal of Tourism Research (APJTR) 1996-v1(1) 2016-v21(12) 650 325 50.00 
Annals of Tourism Research (ATR) 1973-v1(1) 2016-6-v61 2297 738 32.13 
Cornell Hospitality Quarterly (CHQ) 1960-v1(1) 2016-v57(4) 2430 638 26.26 
Current Issues in Tourism (CIT) 1998-v1(1) 2016-v19(14) 666 242 36.34 
International Journal of Contemporary Hospitality Management (IJCHM) 1989-v1(1) 2016-v28(12) 1199 547 45.62 
International Journal of Culture, Tourism and Hospitality Research (IJCTHR) 2007-v1(1) 2016-v10(4) 265 77 29.06 
International Journal of Hospitality Management (IJHM) 1997-v1(1) 2016-v59 1710 929 54.33 
International Journal of Hospitality and Tourism Administration (IJHTA) 1997-v1(1) 2016-v17(4) 345 167 48.41 
International Journal of Tourism Research (IJTR) 1999-v1(1) 2016-v18(6) 714 297 41.60 
Journal of Destination Marketing & Management (JDMM) 2013-v1(1) 2016-v5(4) 124 50 40.32 
Journal of Hospitality Marketing & Management (JHMM) 1992-v1(1) 2016-v25(8) 667 331 49.63 
Journal of Hospitality and Tourism Management (JHTM) 2006-v13(1) 2016-v29 228 87 38.16 
Journal of Hospitality and Tourism Research (JHTR) 1976-v1(1) 2016-v40(6) 920 453 49.24 
Journal of Sustainable Tourism (JST) 1993-v1(1) 2016-v24(12) 879 352 40.05 
Journal of Travel and Tourism Marketing (JTTM) 1992-v1(1) 2016-v33(9) 1598 583 36.48 
Journal of Travel Research (JTR) 1968-v7(1) 2016-v55(8) 1053 803 76.26 
Journal of Vacation Marketing (JVM) 1994-v1(1) 2016-v22(4) 591 249 42.13 
Scandinavian Journal of Hospitality and Tourism (SJHT) 2001-v1(1) 2016-v16(4) 315 80 25.40 
Tourism Economics (TE) 1995-v1(1) 2016-v22(6) 979 351 35.85 
Tourism Geographies (TG) 1999-v1(1) 2016-v18(5) 453 127 28.04 
Tourism Hospitality Research (THR) 1999-v1(2) 2016-v16(4) 338 118 34.91 
Tourism Management (TM) 1999-v3(1) 2016-v57 2463 962 39.06 
Tourism Management Perspectives (TMP) 2012-v1 2016-v20 269 90 33.46 
Tourist Studies (TS) 2001-v1(1) 2016-v16(4) 238 18 7.56 
Total - - 21818 8751 40.11 
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Table 2. Gender Representation in Collaborative Articles 
Periods  Before 

1992 
1992-
1996 

1997-
2001 

2002-
2006 

2007-
2011 

2012-
2016 

Over 
All 

# Articles  580 575 961 1360 2113 3162 8751 
# Author Appearances   1303 1370 2336 3386 5606 9232 23233 
   Ratio of female author appearances   20.72 22.12 27.65 30.86 34.98 38.97 33.67 
   Ratio of male author appearances  79.28 77.88 72.35 69.74 65.02 61.03 66.33 
# Author   564 728 1151 1572 2329 3400 6765 
   Ratio of female authors   23.76 27.47 32.58 38.04 42.42 43.56 41.66 
   Ratio of male authors   76.24 72.53 67.42 61.96 57.58 56.44 58.34 
# Authors who contributed only once  349 499 749 986 1381 1990 4057 
   Ratio of female contributed once  22.62 29.86 36.45 42.80 45.98 45.28 43.18 
   Ratio of male contributed once  77.38 70.14 63.55 57.20 54.02 54.72 56.82 
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Table 3. Gender Representations in Academic 
Journals 
SSCI 
status Journals 

% 
female % male 

Non-SSCI 
journals 

Anatolia 37.77 62.23 
IJCTHR 43.98 56.02 
IJHTA 35.48 64.52 
JHMM 40.20 59.80 
JHTM 45.87 54.13 
THR 35.92 64.08 
TMP 40.87 59.13 
Total 39.47 60.53 
As First 
Author 39.62 60.38 

SSCI 
journals 

ATR 32.14 67.86 
CHQ 28.17 71.83 
IJCHM 33.52 66.48 
IJHM 35.43 64.57 
JHTR 30.81 69.19 
JST 38.35 61.65 
JTR 30.41 69.59 
TM 31.75 68.25 
Total 32.41 67.59 
As First 
Author 34.90 65.10 

 
 
 
 
 
 
 



 37 

 
Table 4. Top authors based on betweenness centrality 

Rank Author 
Betweenness 

Score Rank Author 
Betweenness 

Score 
1 m1 1606040.3 26 m80 468496.4 
2 m33 1192437.6 27 m20 462517.2 
3 m57 1052733.9 28 m10 460764.2 
4 f2 915492.7 29 f22 457475.8 
5 m6 865898.2 30 m173 452947.3 
6 f1 857170.0 31 f63 426042.6 
7 m17 846311.6 32 m18 414120.1 
8 m39 837410.5 33 m76 411657.8 
9 m11 810956.9 34 m37 399702.7 

10 m9 801109.1 35 m26 399110.9 
11 m21 798466.0 36 m13 398795.9 
12 m15 795224.1 37 f51 395255.5 
13 m24 729124.6 38 m157 387431.7 
14 m16 702514.2 39 m14 384497.3 
15 m8 701152.9 40 m79 383660.2 
16 m4 690605.9 41 m69 375435.0 
17 m19 657870.7 42 m41 373446.4 
18 m50 601705.4 43 f10 369971.5 
19 m3 595730.2 44 m279 367703.7 
20 f104 592725.3 45 m54 367345.4 
21 m44 583453.4 46 m22 367279.4 
22 m12 581012.4 47 m74 363295.3 
23 m5 561009.3 48 m110 361888.8 
24 m2 540932.2 49 m40 357562.5 
25 m28 538232.1 50 m62 348423.3 
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Table 5: Cliques in the overall network 
No Authors 
1 m34 m16 m1514 f171 m2471 f1277 f773 f2130 f2118 m1918 m1695 
2 m89 m494 m17 m132 m106 m384 m1372 f2788 m3068 m798  
3 f26 f22 m988 m3943 m2464 f2892 f1046 f1396 f811 m1012  
4 m16 m59 f899 m3466 m520 m416 f2557 m3164 m1960   
5 m207 m234 f163 m500 m2204 m449 m874 m1631 m2845   
6 m118 m173 m198 m3412 m999 m1116 m3825 m3921    
7 m3598 m431 m2904 f2279 f2656 m862 m3468 m3711    
8 m118 m198 m1166 m3836 m3798 m1505 f2782     
9 f17 m218 m1776 m3436 f2474 m2160 f785     

10 m218 f153 f2537 m3780 f195 m2623 m2348     
11 m300 m100 m2684 m2134 m1231 f2629 f2617     
12 m13 m179 f1405 m1567 f2758 m3990 f823     
13 f445 m279 m296 m14 m57 m416 m2570     
14 f154 m3685 m2834 f2366 m1048 m1050 m3628     
15 m1940 m195 f592 f51 m1799 f2735 m2091     
16 m2117 m282 m2592 m1661 m1660 f1229 m1369     
17 f134 f2269 f2437 f2427 f2232 f1294 f2577     
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Figure 1. Incidence of articles over time. 
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Figure 2. The genders of first and last authors in collaborative articles. 
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A- Gender Representations 

 
B- Gender Productivity 
Figure 3. Gender representations and productivity by country/region. 
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A- Type of collaboration by gender 

 
B- Author gender in mixed collaborations 

Figure 4. The gender composition of collaborations. 
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Figure 5. Gender composition in international collaborative articles. 
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Figure 6. Average clustering coefficient (ACC) of gender by period. 
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Figure 7. Average degree centrality of gender by period. 
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Degree: at least 20 
Authors: 290 
Female-78 
Male-212 

Degree: at least 50 
Authors: 37 
Female-5 
Male-32 

Figure 8. Co-authorship network of authors (1965–2016) based on degree centrality 
 
 




